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HYBRID ASPENS IN THE LOWER PENINSULA 

OF MICHIGAN' 

Burton V. Barnes- 


INTRODUCTION 


One explanation for the polymorphism and diversity found 
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cies through hybridization and backcrossing. Anderson 
(1949) and others have demonstrated the importance of 
introgression as a vital force in ev 

natural variation and clonal development of the aspens in 
the Lower Peninsula of Michigan I searched for hybrids on 
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Biological Station, neai’ Pollston, Michigan, and in otln'r 
pai’ts of Lower Michigan.' In this pa|)er 1 shall list and 
describe aspen hybi-ids and putative introgressants dis¬ 
covered in the Lowei’ Peninsula of Michigan and shall discuss 
brielly the ubi(|uity of the P. (ir((ii(Ii(l('iihif(( \ P. f rcntnloifh’.^ 
hybrid in southeastern Michigan as compared with its appai-- 
ent 1 ‘ai’ity in the noidhernmost iiart of Lowei’ Michigan. 


HYBRIDS AND INTROGPwESSANTS 

POPULUS GKANDIDENTATA X TREMULOIDES 

A hybrid between P. (/randidcirldtd and P. irrntdloidc^^ 
was lii’st re|)orted and desciabed by Victoiin (lO'lO). Heim- 
burgei’ (19P)(D produced hybrid plants by crossing the two 
species. He reported a scai’city of natui'al </rd7i(li(l<'nfdfd.- 
frOKiiloidd.s liybi’ids and said this might be explained by the 
fact that "P. trvniuloidcs (lowers about a week to ten days 
before P. (imudidcutdtd in nature.” Pauley (195()) I'epoiled 
that P. trcnmloidrs (lowered fi'om 10 to 14 davs before P. 

K. 

firdtididdntdtd. and stated that the hybrids were not infre¬ 
quent in centi’al and eastern Massachusetts. He had observed 
scattei'ed hybrid individuals and hybrid swaimis as well as 
what wei’e presumed to l)e F... plants oi* backcrosses to one of 
the pai'ents. 

In April 1956 1 discovei’ed one hybi’id clone on an aban¬ 


doned held in Section 17, T. 10 N., R. 6 E., Saginaw County, 
Michigan. This hybrid was tentatively identihed on the l)asis 
of the scattered haii's that were found on the teiuninal and 
lateral bud scales. Fallen leaves collected at the base of 
several trees in the grouj) closely resembled the hybrid leaves 
illustrated by Pauley (1956). 

A second hybrid was discovered in October 1957 on tlie 
forest land of the University of Michigan Biological Station 
(NVVl/2, Section 25, T. 27 N., R. 4 W., Emmet County). The 


1 


) living ramets of this clone were sevei’ely damaged by 
hypoxylon canker and were apparently unable to compete 
successfully with vigorous neighboi'ing clones of quaking 
and bigtooth aspen. In August 1958 Dr. Warren H. Wagnei-, 


•‘Harru*s. Biiiton V. llLbB. Natural variation and clonal dcv(‘lo|)mcnt of lUnntlns 
tre}nul(n<lf‘s and I*, ijraudidrniiita in NoiThcrn Lower Michi^nn. pp. Unpublished. 
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Jr., discovered a hvbi’id swarm in Monroe Countv. Conse- 
quently, in the fall of 1958 a more intensive search for hy¬ 
brids was directed in southeastei-n Michigan. Thirty hybrid 
clones and putative introgressants were discovered in eight 
3- to 8-hour trips. Many more hybrid clones could be located 


Michi 




Dr. Wagnei 


located five additional clones in 1960. Hybrid clones have 


n o w 


Michigan 


sula. Location of these hybrid clones and putative introgres¬ 
sants is shown in the Appendix. Specimens of these will be 
deposited in the University of Michigan Herbarium. 

Hybrids are typical in many localities in southeastern 
Michigan where the parent species occui*. The number of 
hybrid clones is estimated at from 1 to 5 percent of those 
present in the localities observed. On the University of 
Michigan Biological Station land, however, the frequency is 
much lower, and this seems to be true for the entire Douglas 
Lakes area of the northern tip of the Lower Peninsula. 

The apparent abundance of the hybrid in Lower Michigan 
may be due to several factors. The difference in flowering 
time between bigtooth and quaking aspen may not be as 
great as one might suspect. I can offer no proof, however, 
that this barrier is stronger in northern 


Michig 


in northern Michigan than in 
1 did observe numerous receptive 


female flowers on several P. f remuloidcs clones near Pellston, 
Michigan, at the time when P. (irandklentata pollen was 
beine: discharged. These flowers were usually located at the 


base or tip of a catkin and represent an intraclonal lag in 
flowering. Einspahr and Joranson (1960) repoi'ted a some¬ 
what similar intraclonal lag in flowering for seven aspen 
clones when their flower buds were forced to develo]) in the 
greenhouse. This intraclonal lag was apparently verified on 
only one tree under natural conditions. This developmental 
phenomenon may be closely related to the early-late leaf 
situation described by Critchfield (1960). Late flowering 


may be largely restricted to greenhouse conditions because 
not all flower buds may be in the same developmental stage 
when branches are collected 4 to 6 \veeks before normal 

flowering time. 
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While iiiti’aclonal variation might explain the source oT 
receptive female P. frcniuloidcs flowers, there are at least two 
other exphinations. Pauley (1956) pointed out that in areas 
of temjiei'atuie inversion the flowering’ of female P. treniu- 
IokIcs clones may be retai’ded until it corresponds with the 
flowering time of neighboring P. grandidcntata clones. Rec¬ 
ognizing the wide range in the variability of both species, 
interclonal differences in flowering time might also account 
foi’ pollination of P. frt nndoideft flowers by P. (/randidenfafa. 

Establishment of asjien seedlings is extremely difficult 
(ibid.). This may be the reason why the hybi’id is appar¬ 
ently much more abundant in southeastei’ii Michigan than in 
the northern tip of the Lower Peninsula. In southeastern 
Michigan many hybrid clones were discovered in abandoned 
fields 01 ’ along the edge of cultivated fields where they bor¬ 
dered a woodlot. There appears to be more repeated distur¬ 
bance, primarily by cultivation, in southeastern Michigan 
than on University of Michigan Biological Station pi-operty 
and sui’rounding areas. More disturbance, coupled with 
more fertile soil and a somewhat more moderate climate in 
southeastern Michigan, probably means that the establish¬ 
ment of seedlings is easiei’. 

Most ramets of the hybrid clones were not more than 2 oi* 
6 inches in diameter at breast height and were probably 
youngei’ than 20 years in age. Leaf samples from 25 of the 
hvbrid clones were measui’ed and examined in detail.' Iii 

4 . 

genei’al, the size of the hybi’id leaves is intei’inediate between 
that of the parent species. The leaf shai)e of the hybrid 
clones varies as much as that within either of the parent 
species. To illustrate part of the variation among hybrid 
clones, two leaves typical of eight hybrid clones and typical 
leaves of the parent species are pictured in Fig. 1. 


INTROGRESSION 


Introgression, the flow of genes from one species into an¬ 
other through repeated backcrossing to either parent, has 


^At least 50 leav«^s from each hyhritl clone were measured to obtain the mean blade 
width, blade len>rth, and petiole lengrth. The numl>er of teeth alon^r both mar>rin.^ of 
at least 30 leaves of each clone was counttvl. 
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COMPARISON OF LEAF CHARACTERISTICS 
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boon desci-ibed in Acer (Desniarais, 1952), QMcrcas (Coopor- 
I’idor, 1957), and in several other j)lant genera (Andei son, 
19‘19, 1958; Stebbins, 1950). A few hybrids collected in 
southeastern Michigan closely resemble /^ treniuloides, yet 
have several characteristics of P. (jnuulidcrifafa. A series of 
frequency polygons illustrates leaf differences between the 
hybrids and the i)arent species (F’igs. 2, 8, 4, 5). Since leaf 
specimens were not collected from the parents in southeast¬ 
ern Michigan, data from the aspen clones studied intensively 
in the foi-est of the University of Michigan Biological Station 
were used (Barnes, 1959). The hybrid clones ai'e moie 
neai'ly like P. fremuloides in respect to blade width, blade 
length, and petiole length. The number of teeth pei* leaf 
side, however, coi’responds moi’e closely to P. (iraudi.dentnfa. 
Of the foui- characters illustrating the intermediacy of the 
hybrid clones, the numbei’ of teeth i)er leaf side and the blade 
length are the most explicit quantitative characters sepa¬ 
rating hybrids from the parent species. 

Hairiness of the tei minal and lateral bud is one of the 
most striking differences between P. trcnudoidcs and P. 
firandidcntafa. This chai'actei', however, lends itself less 
easily to quantification than the four leaf attributes. Andei ¬ 
son (1957), with a semigraphical method, used four of th<' 
more distinct features to characterize the differences among 
clones of the hybrids and parent species (Fig. (1). The 
hybrids are intermediate between the two parents, but they 
i-esemble P. trrniHloidcs more closely than P. (/rand id oit a fa. 
Th ree of the putative hybrid clones are susi)ected as being 
introgressants or backcrosses (clones 810, 817, and 888). 

VVithout additional study and analysis of the parent and 
hybrid populations in southeastern Michigan, one can re|)ort 
onlv that the leaf characteristics of several hybrid clones 
closely resemble P. tr(^nn(I()id<’.'<. Usually, F, hybrids between 
distinct si)ecies are uniform in their characteristics, while 
segregates ai)pear in the second and following gxMierations 
(Anderson, 1919). Howevoi", the variation within botli 
])arents is so diverse and as yet only so summarily described, 
that F| plants seeming to re.semble P. trrnuiloid(\'< in one*, 
two, or more characteristics might be e.xpected in the F, 


generation. 


I%11 


Barnes — Hybrid Aspens in Michigan 


:U7 


Sympatric introgression may occur between two distinct 
species that are ecologically or physiologically sepai’ated. 
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Andei’son (1918, 1949) pointed out that where the sjieciHs 
ai‘e separated by habitat requirements, only when the “habi¬ 
tat is hybi’idized” can the F, hybrids find an ecological coii- 
dition suitable f'oi- estal)lishment and survival. In succeeding 
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generations, according to Anderson (1949), the hybrids 
segregate but the habitat usually does not. Thus, hybrid 
plants possessing about the same habitat requii'ements of 
either of the parent species, i.e. backcrosses to either parent, 
are favored ovei’ F-, or successive generation segi’egates, I\ 
frcmnloidcs and P. (fvandidentafa, however, are not isolated 
ecologically by theii* habitat recpiirements. The habitat of 
P. tremuloides overlaps that of P. (jraudidentata, and both 
species ai'e frecpiently growing together on the same site. 
Therefore, disturbance by man or natui’al agents, is prob¬ 
ably moi'e important as a prerequisite to seedling establish¬ 
ment than “hybridizing the habitat.” Thus, it is probable 
that in southeastern Michigan, F, and F.. hybrids, as well as 
introgressants, would be about equally fitted for a given 
habitat that is suitable for both parents. 

The variability of the parental species, P. tremnloidrs and 
P. f/randidextufa, may be due to multiple alleles for genes 
in the gene pool, mutation, drift, and introgression. Without 
fui*ther analysis it is difficult to say what combination of 
these factors is responsible for the polymorphism exhibited 
by the two species. 

POPULUS ALBA X TREMULOIDES 


Two individuals of the P. alba X tremuloldes hybrid were 
discovered in the Lower Peninsula. One clone was located 
at the edge of an abandoned field near the juncture of Woods 
Road and Highway M-18 (SEl/4, SE 1/4, Section 23, T. 23 
N., R. 2 W., Gladwin County. The form of this tree resembles 
that of P. tremuloides rather than P. alba trees in Lower 
Michigan. 

A second P. alba X tremidokles hybrid was discovered 
along the Deckerville Road, Sl/2, Section 30, T. 13 N., R. 
10 E., Tuscola County. This hybrid was recognized by its 
extremely shiny green leaves and its silvery bark. 

P. alba X P. tremuloides hybrids were reported in Canada 
by Heimburger (1936) and Peto (1938). According to Peto, 
the P. alba X tremuloides hybrid was not as frequent as the 
alba X grandidentata hybrid in the vicinity of Ottawa. 
Canada. 

The leaves of the P. alba- X tremuloides hybrid are inter- 
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mediate in shape and serration between the parents. P. alba 
leaves are palmately lobed and tomentose on the undersur¬ 
face. The margin of P. alba leaves is irregularly and shallow¬ 
ly serrate. The leaves of the hybrid are not lobed but are 
irregularly toothed. The teeth of the hybrid leaves resemble 
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Kk;. 4. Freiiuency polygons iIlu.strating: <lifTerenct*8 in i)eti<)k* lengrth for clones of 
the hybrid and the j)arent species. 

Fk;. T). Fre(|uency i^oly^ons illustrating: difTerences in nuniher of tt*eth per leaf side 
for* clones of the hybrid and the parent species. 


those of P. tremuloides more than those of P. alba. The 
numbers of teeth per leaf side for the Gladwin and Tuscola 
County hybrids wei’e 14.6 and 15.1, respectively. The under'- 
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side of the immature leaves of the hybrid is moderately 

% • 

tomentose and becomes glabrous as the leaves matui’e. 

Buds of the hybrids were covered with a tomentum that 
was not as dense as the tomentum on buds of P. alba. The 
immature shoots were also covered with a moderate amount 
of tomentum that did not entirely disappear from the new 
shoots dui’ing' their initial year. The bai*k of the hybrid had 
many diamond-shaped cracks — a typical characteristic of 
P. alba trees of the same size. The bai’k was rougher in 
texture and more silvery-white in color than bark of typical 
sapling 01 ’ pole-size trees of P. fremuloide.s. 

Catkins collected from the hybrid in Gladwin County wei o 
predominantly male, but some female flowers wei*e discov- 
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Fig. I’ictorializtMl scatter tiiajrram. contrasting four characters in different clone'* 
of P, trrtnuloidrs, I\ ijrandidentata, and their hybrids. 
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ered on several catkins. Peto (1938) reported that one of 
the three hybrids neai* Ottawa, Canada, was “monoecious.” 
An interesting* phenomenon observed on one of the catkins 
from the predominately male hybrid was a row of female 
flowers proceeding’ from the base to the tip along one side 

of the catkin. 

The bracts of the aments in the hybrid are characterized 
by digits that are not as deeply cleft as in P. trcmuloides, but 
not as shallow as in P. alba. The stigma color of the hybrid 
(pink) is intermediate between that of its pai*ents. The 
receptive stigma of P. tremuloides is typically red or scarlet, 
whereas that of P. alba is “yellow-green to rose” (Amann, 

1956). 

POPULUS ALBA X GRANDIDENTATA 

One clone of the alba X grandidentata hybrid was dis¬ 
covered in Section 17, T. 10 N., R. 6 E., Saginaw County. 
This clone consisted of about 10 to 15 ramets, the largest of 
which w*as about 8 inches in diameter at breast height. 
Victorin (1935) was probably the first to recognize that 
P. alba was hybridizing with the native aspens of Quebec. 
Heimburger (1936) stated that the P. a/6(i X grandide^ntata 
hybrid was probably the one that Victorin had observed, 
since the parents flower approximately at the same time. 
Heimburger (1936) discovered several hybrid trees, and 
Peto (1938) listed what were apparently seven different 
clones of this hybrid from Ontario and Quebec. McComb 
and Hansen (1954) reported two hybrid clones from south¬ 
eastern Iowa, which were described by Little, Brinkman, 
and McComb (1957). Subsequently Gatherum (1960) has 
reported two additional clones from Iowa. 

SUMMARY 

Thirty-eight clones of the P. grandidentata X tremuloides 
hybrid are reported from 10 counties in the Lower Peninsula 
of Michigan. Although the majority of hybrids have leaf 
and bud characteristics intermediate between the two par¬ 
ents, three clones are suspected of being introgressants. The 
reasons for the abundance of hybrids and the greater fre¬ 
quency of hybrid clones in southeastern Michigan than in the 
northern part of the Lower Peninsula are discussed. 
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Two clones of the P. alba X tremuloides hybrid and one 

clone of the P. alba X (jrandidentata hybrid are reported 
and described. 


APPENDIX 


Location of P. (jrnndideu.tnta X trvmnloidea 
clones in the Lower Peninsula of Michigan 


Clone 

number 

Numbe 
trees in 

301 

5 

302 

13 

303 

3 

304 

2 

305 

2 

306 

1 

307 

2 

308 

4 

309 

3 

310 

1 

311 

1 

312 

3 

313 

8 

314 

6 

315 

6 

316 

ca. no 

317 

ca. 20 

318 

3 

319 

1 

320 

ca. 30 

321 

ca. 12 

322 

2 

323 

3 

324 

1 


Location 


Section 17, T. 10 N., R. 6 E., Saginaw Coun¬ 
ty 

NWl/4, SEl/4, Section 25, T. 37 N., R. 4 
W., Emmet County 

SEl/4, SWl/4, Section 25, T. 37 N., R. 4 
\V., Emmet County 


Section 6, T. 7 S. 
Section 6, T. 7 S. 
Section 6, T. 7 S. 
Section 6, T. 7 S. 
Section 6, T. 7 S. 
Section 6, T. 7 S. 
S(!ction (5, T. 7 S. 
Section 6, T. 7 S. 
Section 6, T. 7 S. 


R. 7 E., Mon roe County 
R. 7 E., Mon roe County 
R. 7 E., Monroe County 
R. 7 E., Mon roe County 
R. 7 E., Mon roe County 
R. 7 E., Monroe County 
R. 7 E., Mon roe County 
R. 7 E., Monroe County 
R. 7 E., Monroe County 


NEl/4, Section 33, T. 10 N., R. 5 E., Sagi¬ 
naw County 

Sl/2, SEl/4, Section 23, T. 4 S., R. 7 E., 
Washtenaw County 

Sl/2, SEl/4, Section 23, T. 4 S., R. 7 E., 
Washtenaw County 

Nl/2, NWl/4, Section 28, T. 4 S., R. 8 E., 
Wayne County 

Nl/2, NWl/4, Section 28, T. 4 S., R. 8 E., 
Wayne County 

Nl/2, NEl/4, Section 30, T. 4 S., R. 8 E., 
Wayne County 

Nl/2, NEl/4, Section 30, T. 4 S., R. 8 E., 
Wavne County 

Section 5, T. 8 N., R. 7 E., Genesee County 
Section 5, T. 8 N., R. 7 E., Genesee County 
SEl/4, Section 17, T. ♦) N., R. 7 E., Genesee 

Conntv 

SEl/4, Section 17, T. 1) N., R. 7 E., Genesee 
County 

SEl/4, NWl/4, Section 19, T. 7 S., R. 0 E., 
Monroe Countv 
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Clone 

Number 

of 

numbei trees in clone Location 

325 

1 

SEl/4, NWl/4, Section 19, T. 7 S., R. 6 E., 
Monroe County 

326 

1 

El/2, SWl/4, Section 24, T. 7 S., R. 5 E., 

Lenawee County 

327 

1 

El/2, SWl/4, Section 24, T. 7 S., R. 5 E., 
Lenawee County 

328 

1 

El/2, SWl/4, Section 24, T. 7 S., R. E., 
Lenawee County 

329 

ca. 50 

El/2, SWl/4, Section 24, T. 7 S., R. 5 E., 
Lenawee County 

330 

1 

NWl/4, Section 30, T, 6 S., R. 7 E., Monroe 
Countv 

331 

2 

SE1./4, NEl/4, Section 33, T. 3 S., R. 9 E., 
Wayne County 

332 

6 

SEl,/4, NEl/4, Section 33, T. 3 S., R. 9 E., 
Wayne County 

333 

1 

SEl/4, NEl/4, Section .33, T. 3 S., R. 9 E., 

Wayne County 

.334 

Not recorded 

Cedar Lake, Waterloo Recreation Area, near 
camp, Washtenaw County. (Wagner s.n.) 

335 

Not recorded 

East side Jefferson Rd., Section 15, T. 16 N., 
R. 2 E., Midland County. (Wagner 899.3) 

336 

Not recorded 

Edge of Muskegon State Park, SWl/4, Sec¬ 
tion 16, T. 10 N., R. 17 W., Muskegon 
County. (Wagner 9250) 

.337 

Not recorded 

North side Water-Munith Rd., Section 15, 

T. 1 S., R, 2 E., Jackson County. (Wag¬ 
ner 9259) 

338 

Not recorded 

M-83, 4.7 mi. south of Frankenmuth, T. 10 
N.. R. 6 E., Section 22, Saginaw County. 
(Wagner 9285) 
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A DISJUNCT COMMUNITY OF CHESTNUT OAK IN 

MISSISSIPPI 

Edward G. Roberts 

Coker and Totten (194 I) and Ilarrar and Harrar (194(D 
report the rang’e of chestnut oak (rock oak, rock cliestniil 
oak), Qurreu-ti jyrinus L. as bein^- soutli to Georgia and Alti- 
baina. The range map of Munns (1938) shows it in the 
nortlieastern ti]) of Mississi])])! — Tishomingo County. Mat- 
toon and Beal (193(1) reiiort “It is found in tlie e.xtreme 
noi'theastern counties, wliere it is common on the sandstone 
bluffs.” Lowe (1913) writes of the vegetation of the North- 

Central Plateau of Mississip})! that the tyjiical upland for- 








